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Abstract

B

Radicactivity in the environs of the Savannah River Plant was
measured during the six-month period ending December 31, 1961,
There was 2 decrease in the amount released of alpha emitters,
nonvolatile weta emitters, end radiciodine from Plant Tacilities
to the environs, via the stacks, stream effluents, ancd seepage
tasins, leuerqolv beta emitfers in atmospheric samples were at-
trivuted almost entirely to fallout Ifrom Soviet wespons tesis,
Yeapons - vroduced radioiodine in milk was the principal source of
radiation exposure,
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Under a program @stabilshed by ths Du Pent Compiny in June 1951, the
Savannah River Plant site and swrrounding region are systematically
monitored for radioactivivy. The envirvonmental monitoring program
accumulates information “hat is usefvl both as 2 measure of the
effectiveness of Plan£ controls and as an suthoritative record of
environmental conditicns. This reyort, covering the pericd from
July through December 1951, 1s cone of a series of resports relating:

to the environmental monitoring program.

Data Reporting

Survey data were averaged for the six-month period and compared with
the previous six-month averages {"Health Physics Regional Monitoring
Semiannmual Report," DPSP §2-25-2, February 1962). In reporting data,
"Avg' or "Total™ refer to the average or total for this six-month

report period, wihile "Prev Avg" or "Prev Total" refer to the average

or total for the preceding six-menth pericd. Unless otherwise speci-

1 .

ded, "Max" refers to the grealsst concentration observed in a single

=)
—_

sample collected during this report pericd,

Sensitivity and Stondard Deviotion of Laboratory Analyses

The sensitivity of laboratory analyses refers to the minimum amounts
of radioactivity that can be detected by the radiochemical analytical
techniques in use. It is based on statistical counting error (90%
confidence level} and is influenced by sample size, counter effi-
ciency, and counter background. No self-absorption corrections

have been applied to the alpha and nonvelatile beta results. GSee

the table at the boittom of page 2, The stendard deviations, calcu;.
lated from spike recovery values, are applicable to the six-month

averages of data in this report.
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Where samples vere analyzed by gamma spectrometry, the lower leval
of detection of a given isotope varied with: (1) background of each
individual channel grouping, and (2) geometry and volume of sample
analyzed., For this reason no average sensitivities are given.
Furthermcre, no differeniisticn was made o moet Cases between
nuclides emitting gamma rays of nearly the same energy. Thus,
105,106, c€141;144, FeSS/Coeo,

data are reported as Ru ete; and

such notation does not mean that both isotopes were necessarily
present, The differentiation between individual isotopes in most
groupings can be made, if required, by: (1) approximate age
estimates of the radiocactive material at the time of release,

(2) chemical separations, and (3) decay and beta absorption studies.

Standard
Analysis Samples Sensitivity Deviation, % Spike Valuaz
Alpha Water 0.23 & 0.12 x 10°*° ¢/ml 11 45 x 107 efml
Mud 0.23 & 0.12 x 10712 ¢/g - -
Vegetetion 0,32 = 9.06 X 10°*2 <fg - ! -
Alr 0.0¢ * 0,02 % 10°** pefec - -
Beta Water 4,2 22,7 X% 10'15 c/ml - -
Mud 4.2 2,7 x 107 /g - -
Vegetation 2.1 % 1.3 x 107 ¢/g - -
Biologieal .
Specimens 242 x 107 /g - -
Alr 0.62 & 0.40 x 107** ue/fer - -
TBP Extraction  Water 0,33 + 0.17 X 10°% c/ml 28 45 x 1071% ofm1
Mud 0,40 £ 0.2% X 10722 ¢fg 52 45 x 10712 ofg
Vegetation  0.04 % Q.03 x 1072 ¢/g 31 4,5 x 107 ¢/g
Radioiodine Water 8.8 & 5.6 X 10" ofm1 1l 300 x 10735 ¢fmt
Vegetation 2.2 x 1032 c/g - .20 x 106-%2 e/g
Air 1.8 % 1,1 %X 107 ue/cc - -
- Milk 5.4 % 1.0 % 107*%. ¢/m1 1s 3000 x 10-% ¢/m1
Tritium Water 4.6 £ 0.3 x 107*% ¢/m 3 2500 x 10-*2 ¢/m1
Air 0.06 x 10~° uc/ccar . -
Rediocesium Water 4.4 * 2,9 x 107%° efml 13 600 x 10-*° ¢/ml
Radiostrentium water 6.5 * 4,0 x 107%% ¢fm 14 230 x 107%% o/m1
Strontium-90 Water 0.10 % 0.06 % 107*° ¢fm 8 0 x 1071% of/m
Milk 1,58 * 0.33 X 10°*% ¢/ml 7 47 x 107%% o/m

* Approximate average; gsample size varied.

*% Approximate mverage; varied with absolute humidity.
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Summary

River Plant into the atmosphare, effluent streams,

11

seepage basins during uhe six-month o8

ricd is shown

inz tahle, The radioacuivity diascrarged to eI
not reflect miscellans relessez of tritium (ie

~Area ¢o0O

olir

[¥N

in

water containing R-Area releasss, heatl exchanger leskage moderateor

toc cocling waier, sump dilscharges, etc),

Atmosphere Bfflyent Stream  Seepage Basin
Alpha, mc 7.0 43 231
Nonvolatile Beta, ¢ 0.7 105 76
Redioiodine, c 1.3 10 0.5
Tritium, K¢ 454.3 28,4 13.1
Releases of nonvolatile beta from the ¥ and H-Avea stacks in July
through Decerber decreased by factors of 7 and 6, respeclively,
over releases during the previocus six-month period, Docreases in
the F-Ares release resulted from a suspensilon of th res Process
dissolving {June to Septamber) and from the procezsing of aged

SCTUT materisl (September to December}. The de

bveta released from H Area reflactad a dzeline in the rac
Wi

release rate, which was unusually gh in Jam

ua

Ty

and Februa

Fallout from Soviet nuclear testing activities caused abrupt

creases in atmospheric radicactivity concentrations.

Ty

iorutheniuvm

1261,

in-

In August,

just prior to the arrival of fresh fallout, average filterable beta

level in air was the lowest in Plant hilstory (

lthough maximum filterable beta levels in air (up to 200C x 1C

2 % 10°**%

pe/cc) were observed in Septenber Qhrlﬂ” the first

ue/ez ),

R

weealk of fallout

arrival, maximum deposition of the dabris by rzinfall cccurred

considerably later due to the paucity of rainf

mediately following the test series which beg

P s - = t o S ar e TN - - q * +1 T
salleut in the vicinity of ohs Flant was preconilanu.y BEala-1

and Np-239.

RN

during and im-
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The dizzssamoly basin

streams (& total of 113 curi=zs o
and S-35) were the lowest since 5
a 2-Told decrezse as comparsd with
this total, radioanalyses of welr
predominani long-lived racionuelide. S-35 was detected in dis-
asserbly basin releasas Guring the fourth guarter of 19681 and non-
volatile beta activity and tritium were detected in the river at

the Highway 301 crossing., The Plant-contributed radiozactivity in
transport at this location during the si:-month period was calzu-~
lated tc be approximetely- 38 curies of nenvelatile oteta and 34,500
curies of tritium. Concentrations of alpha activity wers negligible
both in streem and river water and only detectable in low volume

effluents from the 300, 700, and 200 Areszs,

Radiocactivity was present in blologlcal samples, including terres-
trial animals, avian, and aquatic  specimens, The upiake of radio-
activity by Savannah Rivsr fish waz zenerelly confined to low level
concentrations of radilostrontimm in the vones, However, a few
river fisn contained low level concentrations of Cs-137 and Zn-65
in the bones and fleshy tissuss., Eigher concentrations of these
isotopes were present in reactor-efflusnt fish. Radioactivity was
detectable in river algae collected 80 miles bhelow the Plant site,
The reactor =fflusnt systems and atmospneric fallout were the
primary sources of radicactivity Tfor terrestrial animals indigencus
to the Plant site, Redioiodine was found in the thyroid glands,
and low level concentrations of nonvolatile_beta emitters were
present in the bones and Tlesghy tissues of these animals. Only low
level concentrations of radicactivity were found in waterfowl

T

collected from Par Pond.
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Radioactivity Releases end Environmental Eifects

Atmosphere

Releases of alpha =mitters, nonvolatile beta emitters, rziicicdine
and tritium from individual Plant areas 1o the atmesphers during

the report period are comparsd to releases during the previcus siu-

)
[¢]
]
&=
i

month period in the following table, The individual isotope:
prising the ¥ and H-Area nonvolatile beta totals are reported in

Appendix A, table 1.

Radioactivity Released to the Atmosphere

Alphz, mec Norvolatile Beta, mc Radioiodine, ¢ Tolvivum, <

Freav Frev Prev Frew

Area Total Total Total Total Total Total Total Total

F 4.4 14.2 143 1006 0.8 160 - -
H 2.5 1.3 517 2923 0.9 '—’3.05 222,400 122,000
R ~ - G.95 0.22 - - 8,077 9, 4E0
F - - 1.24 0.51 - - 35,000 17,500
L - - 1.66 Q.61 - - 21,673 19,706
K - - 1.06 0.64 - - 19,2355 17,200
o - - 1.06 .19 - - 16,178 22,800
TNX - - - - - - 261 1,450
773-A  0.11 0.1l 33 61 0.015 0.33 . 371 2,300
Tetal — 7.0 15.6 695 33992 1.3 160.3 434,283 412,310

-

Resumption of HM process dissolving in H Area on August 12 was ac-
coﬁpanied by increased feleases of radioruthenium from the Bullding
291-H stack. Analyses of stack sampling filtets by gamma spaetro-
metry indicated that a total of 117 me was released con Auguzt 13,
14, and 15. The ratio of the C.51 and 0.62 Mer photopeaks suggzested
that the ruthenium wvas primarily the longer-lived isoZeps Du-l

which was atiributed to c¢id depcsits of ruthenium irn the alssolver

off-gas system,

-
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volatile beta discharged from tne reactor area stacks
20,000 curies of tritium was releszsed via the P-Ares stack during
November and December., Thess abnermal releases were g
pnusual heat exchanger leaks that occurred during the period. The
stack-released ronvolatile beta activity from Building 235-F, =2
speclal preduct facility which began operations in February 1561,
was primarily atmosyineric Tission fallicgut., The nonvolatile beta
and alpha activities releassd from the Building 235-F stack were

<1 mec and <1 ue, respectively, during the six-month pericd.

Air samples were collected continucusly from 20 air moniioring
stations shown in figure 1, and in additicn, from menitoring stations
operated at Savannah and Macon, Georgia, and &t Columbia and Green-
ville, South Carolina. Analyses were made for gross alpha and

filterable beta, radiocicdine, and tritium,

Except. for tritium, no airborne radicactivity could be a2ttributed
to stack releases, Prior to the resumpitlion of the Soviet nuclezr
tests which began in September 1961, the concentration of i
beta in air at all locations (including ¥ and H Areas) reached the
lowest level observed in Plant history {monthly average of 2 X 1C7
uc/cc in August). Envirommental effects due to fallout arz discussed

il

in the section "Soviet Test I'allout Summary.

While the average tritium content in air at H Area was 10,4 X'lO"9
pe/ce (50% of public zone RCG), disversal reduced tritium air con-
centrations at the Plant perimeter and 25-mile-radius locations to
0.3 and 0.1 x 10~° uc/cc, respectively. The sbnormal tritiwn con-
centration observed at H Area during August (42.7 X 107% ue/ec)
significantly increased the average ccnecentration for the repsri
pericd and apparently was the result of higher than usual relcascs
of tritium {see H-Area stack releases, Appendix A, table 1) combined
with unfavorable metecrological conditicns. The concentrabions of

radicactivity in air are summarized in Appendix B, tabls 1.

-
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Gamma Radiation Levels

A summary of environmental gauma dose meésurements, madse with
Landsverk L-65 pocket chambers and a modified L-60 electrometer,
is given in Appendix B, table 2. No significant radiation levels
due to Plant operations were cbserved at the individual area per-

imeters or at the constant air monitor buildings. The highest

average dose rate cbserved was 0.58 mr/24 hours at H Area.

Ralnwater

Results of analyses of weekly rainwater samples collected continu-
cusly at each monitoring station shown in flgure 1 are sumnarized
in Appendix B, table 3. Radloactivity in rainwater consisted pre-
dominantly of fallout from nuclear weapons tests. Fallout in rain-
water (during the week ending September 19) was detected at =s-
sentially the same time as that in air samples; however, maximum
concentrations in rainwater occurred rwch later than those in air.
The average nonveolatile beta activity in raiéwater during the week
ending December 28 was the highest experienced as a result of the
recent Soviet nuclear testing; however, a maximum concentration of
5900 X 107+ c/ml was cbserved in a single sample collected during
the week ending Wovember 22. The maximum concentration of fallout
activity in rainwater previously measured at SRP was 194,000 X 10--°
¢/ml, which occurred in March 1956 as a result of weapons tests in

Nevada,

Radiozctivity deposited on the Plant site, estimated from the
analyses of rainweter samples and rainfall measurements at Live
monitoring stations, is shown in the following table. During weeks
in which no rain occurred, nonvolatile beta deposition was estimated
from radioactivity collected in an open pan of water near Building
735=A.

"




Honvolsiile Zata, Radiolndize, Tritiun
me/mi= e /mis Z:L___

July 5.3 0.6 . L2

Avgust 4,7 0.7 10,8

September 53 4.7 1.¢

COctober 27 - 1,7

November 118 7.0 .8

December 241 _ 9.5 13.8

f Total - 449 22.5 53,2
! Previous Total — 30.1 g.2 17.4

i Cesium and strontium Taliout in raianvwater at the F-Arez and Green
H Pond Church monitoring stations was collected by an ion exchange

method and anzlyzed, Cumulative data for the six-month pericd are

as follows:

B 10 .2 ag . .30
Ccsl™, QT, me/mi® Sr 7!

, Pre-;
e Total Total

. . F Area o 14 4,5
é“ Green Pond Church 14 1.4 as 1.1
' {(Plant Feri

-]
, me/mi
Prev

Tota%

o9 2.1

meter)

which were initiated in November

Measurements of S5r-90 in rainwater,
1961,

sites) in Wovember and December. As
2

indicated & deposition totaling 1.5 me/mi® (average of the two

suming the radiostrontium dexo-

sition of 0.05 me/mi® per inch of rainfall in January-June to be

entirely due to Sr-80, the November-December Sr~20 deposition ratie

of 0.22 mc_/mi2 per inch of rainfall indicated a 4-fold increase,

@ -+ Vegetation

collected
ible Plant

Concentrations of radioactivity in vegstation samples,

from locations shown in figures 2 and 3, represent neglig

contribution. The influence of Soviet fallout ca-radicactiviiy on

s vegetation is discussed in the sectign, "Scviet Test Fallowt Summary,”

‘ Analytical results of all samples are shown in Awpepdix B, teble 4.
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Bemuples of mils wers collected © Trom farms a2t Talathne, Sneliing,
30T it B s s A Fraaenean sttt s m s ATl BT ant e Nynopray s de =~

and Plezsant Mount, @il fyvem welirdies ai Alken) Bovsh fugusts, end

Langley, The average ccencentrabion of radioiodine {summarized i
. . TAe o e iS ; . -15

Appendix B, teble HY was 105 X 10 ¢/ml as compared to 31 < 10

¢/ml during the previcus sixz-month period. Radioicdine-contaminatsd

nilk is discussed in the ssction "Scoviet Test Fallout Sunmmary.’

Regicnal milk vroduced by deiry herds and by farm cows was anzlyzed
quarteriy for Sr-50 content. The average concentrations sheown ia
Aprendix B, table 3, were essenitlally the seme a2s those cbserved
during the two previous quarters. Milx semples from a small dairy
in Aiken, Soutn Cerolinz znd a farm at Saelling, South Carolina were
analyzed weekly for Sr-90 during Soptember, October, and November
to ascertain if Sr-20 from the Soviet atmospheric nuclear ftests had
appeared in local miik., The 5r-80 content of these milk samples

showed no effect from the Russian tests,

Soviet Test Faliout Summary

Resumption of Scoviet nuclear tesis | announced detonations from

31
September 1 through November 1) resulted in increases in weekly

(TJ

averages of [iltersble beta activity in air from 2 x 107 pe/ce
Tor the week ending September 12 to 2000 X 10~ uc/ce for the week
ending September 19. Fission producis from the Scviet tests were
first detected in the atmosphere on Sepiember 17, seventeen days
after the first announced detonation, Filterable beta activity in

air (September 16, 17, and 18), as measured at Building 735-A,

I

reached a maximum of 7800 X 10 ue/ce; the highest previcus con-

O—lé

centration measured at SRP was 2900 X 1 re/ce for a one-week

veriod in August 1957.

Specific isctopes in the initial fallout were quanti

J

tively identi-

Tied by the Health Physics Section Chemistry Methods Group. Radio-
chemical separations were made on an eight-hour air sample cbtained
in P Area during the pericd of highest fallout concentration

-

(26,400 4% of air sampled between 5 PM on September 17 and 1 AM
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The first week Tollowing thes eppearance of fallout was tha psriod of
o)

and following the arrival of thsz fresh fissicon radiouctivity is shown
in figures & threough 8. Fallout depositicn data (nonvclatile beta

o
by roin and particle collection cu adbesive papers) ars presented

The decrease of radioiodine on vegetation and in milk following the
Tirst-week maximum reficcts the decreuse in atmospheric concen-
trations and short nalf lives of I-131 and I-132, The Iincreases
in nenvolatile bete on vigetaiion in November, particle deposition

per adhesive papz: sund depositlon were a result of

|,a

Adhesive papers conteined parwicles ranging to €87 x 1077
in beva activity. Isotopes in sclect particles, as identifisd oy

12

N o . S PO
ramne spsctrometry, were Zy-ih "predoninant)., Ce ¥
2 ' : 3
™
Bala™"", and possibly N i

ticle deposition at the Plant
+ 1.

perimeter from Novewbzr 13 through November 30 may have been Influ-

of particles from inside the Building 261-H

P

enced by the dispersior
stack (Pu-contaminated ammoniwm nitrate) which occurrsd during this
period. Prior to the arrival of the Soviet tests, there ware nc

radicactive tarticles drztected on the adhesive paper monitors,

Analyses of milk samples from routine sample locations showed I-131
contemination {1700 ¥ 10777 ofml maximum) from fresh flssicn Talleut

comparable to that exnarienced during the F-Area radicicdine releaaz

in Mzy-June 1981 (1100 = 107 c/m. maximum), Of particular jnterest

1 A o e
Was Loz eXuoshura

consumphion of
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I1-131 contaminated milk in the vicinity of the Plant for the calen-
dzr year. The curulative thyroid dose due to consumption of con-
teminated dairy milk (resulting from toth Plant release of radio-
iodine in early June and Soviet tests fallout) was well below the

S0C mrem per year recommended by the Federal Radiation Council, as

shown in the folilowing table, The calculaticons were based on averags

concentrations in dairy milk, a child's thyrcid weighing 2 grams,
and consumption of one liter of milk daily. An adult consuming one
liter of milk daily would have received only 10% of a childfs ex-

posure, since an adult thyroid weighs sbout 20 grams.

Average TFopulation Dose

1951 to a Child, mrem Source
June S Plant Release
September 102 Weapons Tests Fallout
QOctober 93 Weapons Tests Fallout
November 27 Weapons Tests Fallout
December.l 8 Weapons Tests Fallout

1661 Total — 291

Concentrations of radioiodine in milk during January through May

and July through August were below the limit of detection.

Piant Drinking Water

Samples of drinking water were collected monthly from operating
areas and quarterly from other domestic water systems. Results of
analyses are summarized in Appendix B, table.9. Maximum concen-
trations of both alpha (36 X ld'ls cfml) and nonvolatile beta

(51 x 10~-*° ¢/ml) activities were observed in Barricade 2 drinking
water. These concentrations were attributed to naturally occurring
radicactivity. Drinking water samples contained no detectable

tritium activity.

Public Drinking Water

Sam?lesrqf-public drinking water were collected monthly from the 14

surrounding towns shown in figure 1, Analytical results are summari

‘

zed




in Appendix B, table 10. Public drinking water samples contained

+ no detectable tritium activity.

Streams and the Savannah River

The amcunt ¢f alpha cmicters, nonvolatile bote omitiors, radicicding
and tritium released from individual Plant areas to efflusnt sitireams
during July-December are compared 1o releases during January-June in
the following table. The individual isotopes comprising the releases
from the Reactor Areas are reported in Appendix A, table 2,

!

Radiocactivity Released to Effluent Stresams

Alpha, me Nonvelatlle Beta, ¢ Radiolodine, ¢ Tritium, ¢

Prev . Trev Prev Prev

Area Total Total Total Total Total Total Total Total
F 3.3 3.7 1.7 1.13 - - 5 5
H 5.9 4.3 ‘0.2 0.20 - - 1,300 710
i R* T 35,9 22.44 7,49t 1,4 6,900 3,300
. _ P* e ax 4.4 39.47 0.29  2.20 4,300 5,300
* *s e 17.8 71.46 0.48 6,55 3,600 7,100
K* b bl 20.8 26,52 0.20 5.04 7,000 5,600
ce s as 13,8 58.13 0.75  3.56 5,300 4,800

300 34 . 80 - - - - - -
Total — 43 88 ) 104.6 229.4 10,01 1B.7%& 28,402 27,400

¢ Disassembly basin welrs only.
** Naturally occurring alpha emitvers in Savannah River water pass
through the Reactor Areas in the coolling water. The total alpha

discharged 1n Reactor Area effluents during the six-month period
g g ¥

was estimated to be 400 milllcuries. ince this activicty 4id nes
‘originate from Plant operations, it s not inciuded in the table.
t Reflects the discharge of a failed Mark V-B element during the

R:9-10 outage.

The principal source of radiloactivity released from the Rwactor Arcas

o

&)

TaTa)
c 200 ST,

was disassenmbly basin water, purged at a rate of 1000

Reactor Area releases showed a substantial reduction of gorm

10
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- 2R
.
emitting racionuelides associaven with Ths alszscasrgs of encicnod

fuel elements during the latier half of 19281, The decreass may bo
ascribed Lo the continued D control of reactor moderator, which
resulted in less corrosicn in the primary cooling system. Approxdi-
mately 73% of “he total betz actirvity

= T e ome . e AL . P T Ply ey, T R .
IT0m 4all [m2all0T ArCLs (LUl 10oWeeU SLX-MNONTN TOTLL SLnes JguLly-

December 1953) was due to radioisoteopes having half lives greater

than 15 days.

3-35 which was detected in disassembly basian water during the 4th
guarter of 1861, is not included in the Reactor Areas release A
summaries of this report. An imbalance between nonvolatile beta
activity in reactor effluents and total estimated diszassembly
basins releases during October led to the identification of 5-35
{see the Works Technical Progress Report for January 1962, DESP
82-1-1). A problem in correlating the stream radioactivity with
the disassembly basins relezses {stream activity exceeded basins
releases) concerned the methods nszed in determining the snounts of

radioactivity, The gross beta technique was used to anslyzs stream

v

J
water samples and the radioacii-vivy was reporisd as nonvoelatile

{
]

beta eguivalents of radium D znd radium £, Disassenbly wesin welr
releases were analyzed for abzclute values ol spseific radioisotopes
by gamma spectrometry and chemical analysis; the specific analyses
did not include 3-35. The nonvolatile bteta assay technigues, how-
ever, 4id not permit quantitative measurement of 5-32 because of

the low cnergy teta emission and volatility of some forms of sulfur.

Specific analyses of weir éamplES indicated that disassembly basin

releases included the Tollowing amounts of £-35,
g

8§~35 Released in Disgassembly
Area Pericd Basin Water, curies
¢ 10/10-10/153 40
C 11/28-12/4 9
R 12/12-12/18 17

The Chemistry Metheds group identified the 5-35 by chemical analysis

and isclation, the absence of gamme activity, and betA absorption




and decay studies, It was determired that reactor moderator,
transferred to disassembly basins during discharge operations, was

a minor source of 8-3Z.

For measurement of radioactivity in Plant effluent streams and in

2

the Davemnah River, szamples -are ccollectal continuously at 13 stream

r

locaticns and 7 river locations as shown in figure 1l. ERiver mud
samples collescted monthly at 5 locations and weekly from two other
locatiocns (10 and 11) were znalyzed for TBP extractable alpha.
Analysis results are summarized in Appendix B, tables 6 through 8.
Maximum concentrations. of nonvolatile beta and tritium in Four Mile
Creek, Pen Branch, and Steel Creek at the Road A locations coincided -
with fuel element discharge in the reasctor areas. Analyses of
water samples collected at the Road A intersection of each reactor
effluent stream showed that the following amounts of radicactivity
passed these locations. The flow of radicactivity passing river
locations 2 (Control) and 10 (10 miles downstream from Plant) is

presentsd for comparison.

Radicactivity in Water, curies/6 months

Nenvolatile Radio- Radic-  Radic-
Location Beta Tritiwm iodine strontium cesium
Four Mile Creek 18.8 9,400 1.0 2.1 1.4
Pen Branch 16.2 7,000 0.8 3.2 2.0
Steel Creek 36,7 15,000 l.4 4.6 2,7
Lower Three Runs 1.4 1,400 - 6.2 0.3
Total at Road A
Locations - 74.0 32,800 3.0 10.1 6.4
River 2 31.1 5,500 - - -
River 10 e 20.5 40,000 - - -
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Apparent Pliant Ceontriduiion — Nenvolatils Beta Triviam  Sr-Ghs
At Road A Stream Locetlons=<# 85.7 32,400 1.27
At River 10 9.4 54,200 1.21

* The total Sr-90 flow measursd in stream water at Road A
was as Follows: Four Mile Creek, C.24 curie; Pen Branch,
0.26 curie; Steel Creek, 0.20 caris; and Lower Three Runs,
¢.24 curie. The total Sr-820 Tlow measursd in river water
was 1,52 curies at River Contrcl and 2.83 curies at the
Highway 301 location,

*¥* Compensation was made for the estimated volume of river

water used by the Plant facilitlies in calculating the

t

Plant contributions at the Read A stream locations.

Decreased six-month average concentratlons of radiocactivity were
noted in the 200-Area effluent and in the F-Area storm sever efflusnt
draining to the Upper Thres Runs System. The approximate 7-fold
decrease in nonvelatile beta activity in the storm sewer effluent

vas attributed to mainternance of the liquid level in an A-Line sump

below points of leakage.,

Seepage Basins

Alpha emitters, nonvelatile betz emitters, radioiodine, eand tritium
discharged'to eartﬁen seepege basins during July-December are com-
pared to those discharged during January-June in the following tablie.
Isotopic distribution of the nonvolatile teta discharged to the F

and H-Area basins is shown in Appendix A, tsble 3,

o




Radioactivity Discharged to Seepege

Egsiéi
Alpha, mc wonvoelatlle Beta, ¢ hacioeindina, e Trivium, 2
Preov Prov rrey Prev
Area Total Total Total Total Total Total  Total  Total
P €8 151 . 29,5 22,5 0.5 157:
G 144 85 3.5 3%.8 v.C [
R - - - - - - - 322
P - - 14.5 iB8.6 - - 13 . 3,880
L* - - - 0.02 - - 32 -
K - - - - - - - .
c - - 3.2 16.8 - - 15134 42
3/700 19 10 0.04 0.03 - - - -
Potal — 231 446 76.7 164.8 0.5 157 113,066 12,248

* A totdl of 3391 curdes of tritium and 14.5 zcuries of
nonvolatile beta activity was released to the 011 and

Chemical Disposal Pit in L Area.
1

. Liquid volume input, seepage, and evaporation rates in liters per

day for the F and H-Ares vasins are given below,

F Area* H Area¥
Waste Input 1.3 2.2
Rain Input 0.7 0.6
Seepage and Evaporation 3.2 2.8

# Multiply these values by 10°.

The radiocactivity in Separations, 700, and TNX Areas seepage basins
1s shown in Appendix B, table 1ll.

The major sources of radicactivity released to thé reactor area

seepage basins resulted from handling of Chalk River reactor com-
ponents in P Area, flushing a Tilter charge tank in L Area, and
decontamination of heat exchangers in C Area. No radiocsctivity was
released to the R and K-Area seepage basiﬁs during the report pefiod. .
Radidchemical analysis revealed S-35 in C-~Area seepage basin waste '
in September, A discrepancy between the total nonvolatile beta

analysis and specific isotopic anslysis prompted a study that led




=

to the identification of this radionuclide {see the Works Technical
Progress Report for November 1961, DPSP 61-1-11). The maximum
concentrations of radicactivity in reactor Area seepage basin vwater
were observed in C-Area basin 1 as follows: aipha, 0.1 X 10-*2 c/mls
nonvolatile betas, 2400 x 10°'% ofml; and tritius, 183,000 x 107

c/ml.

Ground Water

Ground water was monitored by analysis of samples collected from

(1) wells surrounding ?, H, and R-Area seepage basins (see figures

12 and 13), (2) wells near F and E Areas (2 and ZW wells, see figures
14 and 15), and (3) wells at the burial ground (see figure 16). The
maximumn nonvblatile beta concentration ircm analyses of BS5 samples
collected from the R-Areza seepage basin wells was 86 X 10-1° ¢/ml

in well A9, which is adjacent to basin 6. Radiocactivity in Z, ZW,
F-Area, and H-Area seepage basin well water is shown in Appendix B,

tables 12 and 13.

A1l of the alﬁha activity detectable in F-Ares and H-Area monitoring
Qells was attributed to natural uranium; no movement of plutonium
into the ground water was detected, Wells in the perched vater
table in F Area, and wells 1, 3, and 5 in H Ares showed the most
significant concentrations of radiocactivity. The average nonvolatile
beta concentration in H-Area seepage basin well 3 {13,000 X 1075
c/ml) was a 44-fold increase over any previous average at this
location. Radiochemical analyses indicated that approximately 25%
of the nonvolatile beta activity in F-Arvea wells was attributable
to radiostrontium, Approximately 44% of the nonvolatile beta ac-

tivity in'well S in K Area was due to radiostrontium.

Well A37 in H Area is in a swamp bordering the H-Area effluent in
the zone of most rapid movement of seepage basin water into the
swamp. The tritium concentration in this well averaged 4C,000 X
10-12 c/ml. Rrdicchemical analyses indicated that practically all
of the nonvolaﬁile beta activity could be accounted for by isotopes
of strontium. No movement of alpha emitters from the basins was

detected in well A37. C %
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from ground water monitcoring at 241-H

zed in the following %oble {see wall

locations in figure 17). The twelve HPM wells are installed at
1

1ls at a Aist
conerzte pad on which the
onstructed. The HP wells

five feet from the tank 18

ance one foot from the outer edge of the

Tour tanks in the Upper Tank Farm are

are the initial wells which were drilled

encasemsnt (down to the concrete pad)

fallout r'ron weapons tests wers the primary scources of radicactivitiy

following the detection of radicactivity from the annulus of tank
16 in September 1960. Wells TW3 and TW4d were installed during con-
struction of the 241-H Upper Tark Farm,

Nonvolatile Beta in Upper Tank 1?‘a.rm Wells,
¢/ml (moltiply by 1 x 20-*°)

HPM
Average HPL HPF5 HP8  TW3  TW4
Maximim 39 230 150 230 420,000 550
Lverage 30 340 110 220 201,000 350
Previous Average 30 130 100 230 4,100 280

The increase of radicactivity in TW3 (be=ginning June 1961) Tollowed
the pumping of the soil shrinkage system from riser No. 5 {Ta 3-5),.
This punping cavsed movement of ground water from the vicinity of
tark 16 to the center of the system, The lccation of both riser

Ne. 5 and TW3.

served in water collected weekly from a pre-existing test well in

Negligible concentrations of radioactivity were ob-

the center of the Lower TanX Farm.

Biological Specimens

TERRESTRIAT .

The reactor effluent systems (1nc uding Par Pond) ard aftmospheric

in terrestrial animsls collected from the Plant site durwng the
report period. Althousgh the éxpgsed R-Area seepage basins were

bacxfilled late in 1960, the nonvolatile beta concentratiocns in the
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bones and flash of animals collceted within z half-mile radiu

o]
0

tigher then found in animals
coliscizd st random from tne Plant site. This may bpe due to in-
gestion of focd and water from the bhasins prior to being backfilled
or from Par Pond., The primary isotopes in the bones and flesh of

. s . .- . L, 89,80, .
2ll animalz, =xcept ihe racccon, were radicstrontium (Sr © ) and

H

. . 154 LET . . . ‘_‘ -
radiocesium (Cs j. The primary isotope in the bones and
flesh of the raccoon, a semiaquatic fesder, was radiozinc (Zn-83).
The nonvolatile beta concentrations found in these specimens are

presented in the following table.

Nonvolatile Beta in Terrestrial Animals (wet weight),
¢/g (multiply by 1 x 107*2)

No. of Bone Flesh
Species Samples Max Avg Max Avg

[B-Area Basin

Rebbit ? 100 53 20 ic
Raccoon 4 40 30 15 10
' Fox 1 - 10 - 7
Bobeat 2 8 7 8 7
] Other Plani Locations
Rabbit 16 35 20 10 £
Réccocﬁ 1 - 10 - 2]
Tox 2 10 8 4
Deer 3 i0 4
Opossum 1 - 8 - 3

Concentrations of I-131 may be several times greater in the thyroid
of animals than in their food. Conseguently, the radicassay of
thyroids of indigenous terrestrial animals and local cattle is use-

ful in the study of effects of low level I-131 emissjions. Radio-

iodine from Soviet weapons tests was detectable in the thyroid glands

of terrestrial animals collectsd Trom the Plant site. Data are shown

in the Following table., Compurabive analyses were alsc run on thras
cattle thyroids obtained from an Augusta abattoir. The herbivors
thyroids contained higher concentrations of I-121 than the carnivore

thyroids.
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Todine-131 in Animal Thyroids (wet
ofe (multiniv By 1 X 107 2)

No, of

Animal Samples Maximmum Aversge
Rabbit 23 653 165
Deer 3 180 . 13T
Fox 3 70 30
Raccoon 5 50 25
Bobcat 2 30 20
Cpossum 1 - 10
Mileh Cow 3 - 250%

* Calculated average of composite samples,

AVIAN

Five aguatic waterfowl (2 ring-neck ducks, 2 coots, and a ruddy-
duck) were collected from Par Pond during December, approximately
one month after their arrival at the pond. The highest concen-
trations of nonveolatile beta were in the tones and flesh of the
coots, which feed primarily on animal matter. Radiozinc (Zn-85)

. s 83,90
and radiostrontium (Sr

) were the predominant isotopes in the
tones. Radiozinc and radiocesium were the primary izotopes in

fleshy tissues. The nonvolatile beta concentrations contained in

. the three species were essentially the same as those found during

the previous report pericd; concentrations of radiciodine in the

thyroide were less than fhe sensitivity of analysis.

Nonvolatile Beta in Aquatic Waterfowl, | |
c/g (_multiply by 1 X lO-—..E) I

Bone - Flesh

Species Max Avg Max Avg
Coot 50 30 30 20
Ring-Neck 20 20 15 10
Ruddy-Duck - 7 - 5
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AQUATIC
AQUATIC
A total of 793 aguatic samples {514 fish, 273 algcee zamplas, 4 clams,
and 2 crayfish) were colliected f i

rom the Plant effluenits and the
Savannah River. Fish and algaes f{rom reactor effluenis were radio-

analyzed to detzrmine the maximum uptake of Plant-contributed radio-

i = youvinely sanlyzed

activity, Semples from the Savannan River wor
tc determine the concentrations of radicactivity in aquatic specimens .
accessible to the public.

88,90

Reactor Effluent, Radiostrontium (Sr ), though not concentrated

significantly by the fleshy tissues, was the primary beta emitter
in the bones of fish collected from all four reactor effluents,

- i) .
£2-2TY yere the predominant

Radioziné‘(zh-BS) and radiocesium (Cs™
gamma emitters in the bones and fleshy tissues. However, the domi-
nance and magnitude of specific nuclides in fish tissues varied
significantly vetween effluents as shown in the following table,

The higher average radiostrontium content in Par Pond and Lower

Three Runs fish bones reflects radicactivity metadbolized by fish
indigenous to R Arealefflucnt during the winter of 1957-58, following
the incident in R Area, The cause of the substantial re-
duction in radiozinc in Lower Three Runs, as compared to Par Pond,

is under study. ©Steel Creek fish were exposed to radiocactivity
releases from both L and P Areas, whereas Four Mile Creek and Pen
Branch fish reflect radiocactivity released by C and ¥ Areas,

respectively.




A

Yppar Throe Runa

(Control)
RBone 4 6 4 - * * * ®
Flesh 4 +* E3 E'S * X 5%

Four Mile Creek
Bone 3 10 "8 * *

Flesh 3 *

*
o
',.J
H

Pen Branch

Bone 2 12 2 24 24

Flesh 2. * * 5 4 4
Steel Creek

Bone 5 19 13 s 128 68

Flesh 5 * * 7 12 5
Par Pona

Bone 6 55 5z 28 13 200 87

Flesh 6 * * 31 28 24 14
Lower Thres Runs

(86 miles below dam)

Bone 6 46 39 23 is * *

Flesh ) * * =0 28 * *

* Less than sensitivity of anelysis.

¥

The nonvolatile beta concentrations in the oones and flesh of fish
from Steel Creek increased. 50% and 80%, resp§ctiveiy, during the
repdrt period. Lesser increases were also noted in the bones and
flesh of fish from Par Pond. The higher concentrations are partially
explained by increased tissue uptake of Zn-6%, Comparisons between
nonvolatile beta and total gamma indicated the presence of beta
emitters other than radiostroantium in {ihe Ttone~ and to a lesser
degree in the [leshy tissues. TFollowing a 12-month period of rela-
tive stability, a general decrease was ooserved in the ronvolatile
veta concentrations in fish from Lower Three Runs. The sparse data
collected from analyses of fish from Four Mile Cre=ek and Pen Branch

also indicated decreased concentrations during the report period.

:.I .!- v !4 !

>
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Nonvolatile Beta in Effluent Fish {
c/g (multiply ny 1 X 107"

- Bone Fleszn
No. of Prev Prev
Samples Mex Avg Aveg Max Avg Avg
Upper Three Runs
(Control) 16 15 7 - 10 8 4 4
Four Mile Creek 8 40 20 85 20 10 1C
Pen Branch 8 115 40 150 20 10 20
Steel Creck 39 Z40 260 175 280 58 30
Par Pond 144 630 145 115 115 35 30
Lower Three Runs
1 Mile Below Dam 48 185 75 100 55 20 35
6 Miles Below Dam 40 210 80 100 45 20 39
14 Miles Below Dam 41 145 45 35 30 15 20

8S,80 : . :
r  ’77) was the predominant radioisotope in the shell

Radiostrontium (3
structures of clams and crayfish collscted from Lower Three Runs {6
miles below the dam) in August. Radiocerium (ce™%>22%%) and radio-

134,22

cesium (Cs™~~ f) were the primary gamma emitters in the fleshy
tissues of clams; radiocesium was the only radioisctepe in the

fleshy tissues of crayfish.

Average Nonvolatile Beta in Mollusks and Cru§taceans
(wet weight), c¢/g {multioly by L x 107%)

Clam Crayfish
Shell Flesh Shell Flesh
52299 196 * 9 *
ettt 1y 4 * *
03134, 137 l % z % o4

* Less bHhan sensitivity of procedure.

Reactor effluent algae is routinely monitored because it has a high
sorption for radicactiviiy and is an important link in the focd
chain of fish and man. Since algae concentrate radioactivity in the
water by factors up to 104, they are goocd gualitative indicators of
the radionuclide content of the water, The average ronvolatile beta
concentrations in effluent algae collected during the report period

were higher by a factor of 10° than those in effluent water., The
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average concentrations in weekly sampiss collectazd at Read A ars

presented in the following table. Deta indicaied that the concen-

trations in reactor effluent algzse vary inverszsly as a Tunciion of

a1

stream water dilution and the distance betwsen the Reactor Area

and Road A,

Nonvolatile Beta in Effluent
Algae (dry weight),
¢/g (multiply by 1 x 1071

Miles From ! Prev
Effluent Reactor Area . Max Avg Avg
Upper Three Runs Control ‘ 225 55 35
Four Mile Creek 4.0 4080 780 355
Pen Branch 2.5 5220 1370 765
Steel Creek : 7.5 770 290 300
Lower Three Runs 18.0 145 95 85

Larger algas samples (10-30 grams dry weight) were collected monthly
at each Read A location for gamma spectrometry and radlostrontium
analyses. The average radicactivity concentrations in these samples
are given in the follcwing table., Althcugh general guantitative
comparisons may be made hetween the =277luents, process conditions

in the Reactor Areas varied at the time of sampling. The concen-
trations in Upper Three Runs algae may be due to atmospheric fall-
out and/or radicactivity released to Upper Three Runs by the F-Area

storm sewer effluent,




‘an occasionel trace concentration in the fleshy tissue,

Average Radiozactiviiy in Effluent Algos (dry weight),
o/g {mulzivly by 1 % 107

Upper  Four Tover

Three  Mile Pen Stezl Three  Par Pond,

Runs*¥ (reek¥** Branch#* {(rzck¥*% RBuns¥ Roadz & & 0%
Celttr a5 3 83 135 43 6 a1

o 20 264 200 122 + 176

Ry~0%2 06 5 62 53 23 8 48
CglB%s 237 2 13 2 23 15 67
Zr-Np®° 2 13 235 10 3 10
MnY4 + 03 12 10 * a1
7n®S t 15 80 28 t 94
Pe™® /co®° t 31 2 22 t 56
§roes90 1 7 8 + 8 7

* Five monthly samples.
** Three monthly samples.

+ Less than sensitivity of anzlysis.

Savannah River, The uptake of radicactivity by river fish collected

above, ocdjacent tg, and balow the Plant site was ge=nerally confined
E v H

to low level concentrations of nonvolztile beta in the bones, with

Trne average

concentrations in river fish during the report period are presented

in the following table,

Nonvolatile Beta in Savannah River Fish (wet weight),
¢/g (multiply by 1 x 10~*%)

, Borne Flesh

No. of Frev Prev

River Location Samples Max Avg Avg Max  Avg Avg
Above Plant 22 17 8 13 g 4 4
Adjacent to Plant 91 56 13 17 13 5 5

‘Below Plant

10 Miles 29 29 13 il 10 5 4
50 Miles 29 17 s 11 9 i 4 4

Radiosirontivy was the primary bets emitter in the tones of river

fish; no significant concentrations were in the Tleshy tissues.

With the excerption of th;ee fish collected near the mouth of Four

—_— i
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Mile Creek, there were only trace concentraticns of Zn-86% and Cs-137
in the fleshy ftissues of fish collected adjacent to the Flant site.
The maximum concentrations of radiocactivity in monthly composite

bone and flesh samples are shown in the following table,

Nonvolatiie Beta in Savannah River Fish (wet,weight},
c/g (multiply by 1 x 10712)

Above Plant Ad jacent to Plant 10 Miles Below Plant

Isotope Bone Flesh Bone Flesh Bone  Flesh
820190 4.7 x 23,6  * 8.7 *
Zn®° * * 72.0 11.2 * *
ggl®%s 237 * * * 5.6 * *

* Less than sensitivity of analysis.

The nonvolatile beta concentrations in Savanneh River algae collected
above, adjacent to, and below the Plant site were slightly higher
due to fallout and Plant released radicactivity than those measured
during the previous report period. The radicactivity in river algae

is shown in the following table.

Nonvolatile Beta in River Algae {dry weight),
¢/g (multiply by 1L X 107)

River Location Max Avg  Prev Avg
Above Plant 115 40 20
Adjacent to Plant 2260 165 105
Below Plant

10 Miles 155 65 45

60 Miles 95 55 35

The concentrations of specific radionuclides in larger algae samples
collected from the river in December are shown in the following

table.
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{dry _weight},

Above Plant

10 Miles
pelow Plant

50 Milss
Rzlow Flant

52

*

40

*

4

15
43
50

I,..,l
[

%

6
18

84

*

45

#* Less than sensitivity of analysis.
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Chemical Quality Of Water

Lower Three Runs and Savunnah River

and dewnstream (location 10) from the Plant site during July-December
is presented in the following table, Resulls of analyses of water
from Lower Three Runs Cresk at Road A are also presented., All data
except these for dissolved oxygen and BOD repres=nt the average
analyses of water samples which are collected weekly, The dissclved
oxygen and BOD values reflect the average of weekly determinations

of the oxygen at the time of collection. The data indicate that

SRP operations have no effect on the health of the river.

Chemical Qualizy cof Water

Lowep Trhree Runs Rlver Upstraam River Downstireanm .
Max Min Avg Pax fiin AV Max Min LYK *
Color (AFHA) 43 15 29 70 10 I3 a0 10 33
PE 9.7 £.8 8.1 1.3 .8 t.2 7.4 6.8 7.k
Methy) Ovecnge, prm CeCOa 39 17 31 36 12 15 e s 18 :'
Dissplved Oxygen, pma l2.2 5.7 7.6 1004 5.3 3.5 id.8 6.4 7.8
Sulfide, ppt 3 <0.2 <0.2 <0.2 <Q.2 0.2 <0.2 <0.2 <D.2 <02
Hariness, ppm CaCla 42 21 his] 14 9 iz 16 4 13
Condaitivity, umhos 95 o4 g 7 4% 33 s 3 H
Total dissclvad Solids,
PrER 51 22 0 S0 19 38 Sl 22 40
BGD, ppm 1.8 0 c.8 3.0 ¢ c.8 1.3 Q 0.6
Liznin, ppm 8,7 2.6 4.0 4.6 1.8 2.7 5.0 1.8 3.4
Surfectant, ppm <5.02 <0,02 <3.02 Q.04 <G, 02 <0.02 0.0% <0.02 <G.0Z
Total lren, ppm Fe 1.8 0.2 0.6 L2 Q.3 0.8 1.9 0.5 1.0
Chloride, ppm Cl 2.8 0.9 1.8 1.8 <0.1 1.1 2.1 Q.9 1.4
Hitrice, ppa N 0.003 0.001 ¢.002 0.004 0.002 0.002 0.003 0.002 0.002
Nitrate, ppm N 0.05 0.02 .03 c.08 c.02 0.04 Q.08 Q.02 c.04
Sulfate, pre 504 6.5 «<2.0 <2.7 5.6 <2.0 <2.7 5.9 <2.0 <3.1
Fhosphate, ppm Pl 5.1 0.7 ’ 8.7 19.9 0.4 ” 4.8 16.8 0.7 4.4

wl
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Since the Lover Thres Runs ostaibion ot Road A is oneg-halfl wile dowre
stream from =whs eifluent ol 2 weol svouring plant, a control lo-

cation wos entanlisnec unree wmilcos umstreanm from the Road A location

in Novembzr, A comprensnsive study of aquetice organisms above and
below the woolen mill oifluent was made by the Philadelphia Acsdemy
of Natursl Sciences in Sepnember, Tata indicated that the aguatic
insect populat ons belaow the effluent were substuantially reducsed
during the first nine months of the woolen miil operation. Snail
populaticns increased during this psriod, indicating a greater

organic lcad to thes stream.

DISSOLVED OXYCGEN

Savannzh River. 8Surveys of the Savannah River, from the Butler

Creek entry to the Highway 301 bridge (see figure 18) are made each
gquarter to obtain dissclved oxygen profiles of the river during
seasonal variations of {low and temperature. This report compares
data obtained on August 22, under conditions of low river flow and
median water temperature with data cbtained on December 6, under

conditions of low river flow and lcow water —emperature.

The oxygen content of river water near Augusta, Gecrgia was de-
pressed slightly on August 23 and mors severely on December 5, due
to subnormal diluticn of sewage and industrial wastes by river flow,
However, the dissolved oxygen content of the river returned to
normal before reaching the Plant sitsz. The oxygen content was de-
pressed slightly as the river fiowed past the Plant site due to
increased water temperature, Although the low oxygen content of

the Spirit Creek sample {4.0 pom) collected on December 6 approached
the toxic level Tor sowe forms of aguatic 1ife, it did not adversely
affect the general health of the river, C(ompensation for water
temperature verialion was made in calculating the percent saturation

data presented in the follecwing table,

]
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FIGURE 18. DISSOLVED OXYGEN SAMPLING LOCATIONS ALONG
THE SAVANNAH RIVER. Numerical designctions associated with
sampling locotions are number of river milles from Savannch, TGecrgia,




Dissolved Oxyzen, Percent

Water Temn., °C TEmn Saturaiion

River Locwiion 3/ 25 12/5 8/23  12/6 8/23 12/8
Butler Cresl# 22 .1 5.6 9.2 B3 91
Spirii Creek* 22 i5 5.9 4.0 67 39
Jilver Blurfl 22 = £.8 e.7 77 25
Zrays Landing ae 15 7.6 8.6 79 &5
SR No. 2 23 15 7.0 8.7 81 86
Hancock Landing 22 16 8.0 8.8 91 88
Griffin's Landing 23 17 7.4 8.8 85 30
Brigham's Landing 23 16 7.4 8.7 85 87
Steel Creek* 24 20 7.2 7.9 84 &6
Little Hell Landing 24 17 7.2 8.3 84 85
Lower Three Runs#* 24 17 7.2 8.3 84 85
Johnson's Landing 24 17 Ta2 8.3 84 85
Highway 301 o4 17 7.2 8.5 84 87

# Tributary samples wers collected 100 yards below

the confluence of the trituiary and the river.

\
Tne

Reactor Effivents. Each Plant effluent is measured weekly 2

Road A sample locaticn to determine the minimum dizsclved oxygen

content of water returned to the river, Upper Thres Runs, which

is not a reactor effluent, is sampled as a control. Data showed
that the minimum dissolved oxygen content of water returnsd to the
river was adequate Lo support practically all forms of aguatic 1ife,
These data are suppcrted by the abundance of aguatic organisms
present in the lower reaches of the efflusnt streams and in the
Savannah River, The slight reduction of the oxygen content of
Lower Three Runs water is attributed to the effects of waste from
the wool scouring plant one-hall mile upstream from the Road A

location,




" EBEffluent

Upper Three Runs
Four Mile Creek
Pen Branch
Steel Creek

Lower Three Runs

Dissolv=d OXygen, Dom Percent Saturation

- Prev Prev
Min  aAve Avg Min Avg Avg
5.7 2.6 9.5 80 91 9C
4.8 3.7 6.1 81 9l o2
4.2 5.4 6.1 78 g2 a5
4.8 2.6 5.0 - 34 a3 g2
5.7 7.6 9.3 g4 79 88
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July
Mizust
September
Octover ,
ilovenber
December
Total —

TS

July
b ougust
September
Octaber
- . Hovember
- December
Total —

e,

Table 1.

e

RADIDACTIVE RELZ

ﬂ

APPEUDIX A

AT

ASES

Separations Arcas Stack Releases.

Alphs, Fanvolatile Bata, nc Radioicdine, Tritium,
me o Sro1TY  geipTY o l¥arda? petTLOETT LY nc curies
0.54 62.10 0,18 3.65 0,70 14.52 81.16 761.5 -
1.56 2.05 .27 19.15 1.31 2.20 24,98 47.0 .
0.98 7.26 .16 1.36 0.49 2.45 1.72 - -
0.20 5.58 .25 4.13 2.70 2.00 13.12 - -
0.92 2.40 .22 0.97 1.43 1.32 5.40 - -
fo.22 3.25 0.06 0.43 0.94 1.36 6.06 0,43 -
4.4 81.0 1.2 29.8 7.6 23.9 143 809
; 6 Area
0.48 127.90 0.30. 1.1% 6.14 2.27 137.76 - 58,400
.63 151.80 0.81 0.08 0.95 7.75 1€2.29 - 92,200
.24 10.83 1.32 2.82 2,97 14.40 21.64 - 54,500
.22 Y 1.99 5.14 4.47  15.41 3.3 - 46,480
.54 #2.96 0.94 .51 4.47 6.24 09,12 - 37,400
0.42 29.58 0.329 1.2 0.94 3.27 45.70 530.3 43,400
2.5 420.3 5.8 16.8 19.7 50.3 513 579 332,300%
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Suly 0.20
Ausuast, )
Septeater O3
Getover .01
liuvemuer G4

Decenber .10

Totnl ~ 0.59

July Q.04
furust .12
Jeptemtcer ..03
October .02
dovenper .03

Dzcernber .93

Tetal = 0,29

July 8.85
EORUTEA 25
Zepte=ber 04
Dctober i5
Wioverber .02

Deganhap .01

Total = 0.84

July 1.03
Musust W51
Septeziver .07
Gcichar .07

Jovenber LG5

Lecexber .04

Total =+ 1.60

July 0.50
Aupust 211
September -

Cetlober ]
Fovember .02
Deeeaber 03

Tatal = 0.85

1.0
2.0
9.4
1.4,
1.2
0.4

S04

1.1
.1
0.2
3.7
0.4
2.0

leactor

o

0.03
Lo
LG4
.04
b
-16

2.02

¢.26

0.03
.08
.07
B2
.04
.04

0.30

0.07
.04
AL
-03
04
04

.20

.05
07

0.34

0..9

.09

0.72

Q.09
05

.20
4T

3.03

2.21
.19
13

0.48

¢.00n
Nen)
.07
Q2
fyv]

2.33

0.1%
07

G5
07
02

.0
.05
04
A1
.08
.08

0.04
.0
04

05

* Ho significant release.

+* Inciudes 0.05 curie of
t Inciudes 0.47

tt
L)

3

Includes
includes

cncivies

Q.15
Q.48
Q.42

curie
curie
curie

curie

of

0.5 0.C0
W21 0.37
LT 0.32
.00 .25
45 4.55
.22 0.58

1,067+ T.19

P Arza

G.05 G.z
1l 0,54
8 Q.72
.11 1.17
e 9.52
05 0.15

Q.GU .94

0.4% C.l0
27 L2
.03 ca
ar A7
04 11
- 05

1.0t 0.854

.40 .00
2.32 S10
Q.40 .96
C.14 .37
0.04 W11
0.QL .11
3.44 1.33
C Area
¢.09 Q.09
07 .41
el 16
14 .12
-0% .18
W12 .27

2.0
5,9
i)

3L.3

1.8
2.9
1.5
3.0
2.0
9.2

1z

6.5
1.2
9.¢
1.1
0.7
0.5

15.7

3.4
4.7
1.9
1.7
1.1
1.1

14.0

2.2
0.0
0.5
4.3
0.8
3.0

1.8

Shert-Lived Iaotopas

2.03

with a max.mum monthly release of

Wwith a8 mox{sum monthly release of

with a maxinu? monihly reiense of

#itli o maxtsua eentily releasc of

w1lih a maximwn monthly relenss of

——

Epriad  1eidl Pu-latt
.32 Q.x4 -
.15 0.2 *
Q.51 0.i8  0.03
Q72 0.10 .
Q.03 0.048 -0l
1.83 6.17 .50
4.00 7.43 0.54
- - -
0.29 0.12 8.38
31 . *
W28 .18 .11
37 .08 .01
Al cl +
1.%% D19 Db
2.03 0.7 Q.41
15 g N
a7 .02 .
.36 2¢ W53
el o2 .22
NE - .0z
2.58 .48 G.93
1.6 S.07 3.1
42 el 1.47
Bt + 0.20
] .14 .
2% .0C C.0;
1Lt 05 Q.03
3.38 g.sC 1.02
9.35 hd Q.02
416 0.01 4
05 * .
St .61 .49
03 .03 4
.18 .10 .03
1.40 0.75  0.63
0.27 curie.
0.12 qurie.
0.17 curie,
0,28 curle.
0.3 surle.

i.52
3.7
0.74
1.19
.32

Q.27

.4t
.17
0.05
1.53
.68

Q.37

]

Trilius

1207

5t

633
1652
14

284

6003

ed
1370
24
1634
1276

4345
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APPENDIX A

~

' Table 3. Separations Areas Releases to Seepage Basin System o
Alpha, ' Nonvolatile Beta, ¢

1963 me, Sro% (gl34,137 (el41,19% p,IC3,105 5. w95 Total Radiodine, c Tritium, ¢
July 5.5 0.02 -0.04 0.25 2.3% 0.05 2.7 0.19
- August 2.6. .01 - 0.12 0.16 0.62 0.06 1.0 .01
September 6.6 .21 0.50 .22 0.49 0.37 1.8 L
October 10.8 .15 0.92 0.38  0.53 0.89 2.9 .01
November = 18.5 .16 9.43 0.44 1.%4 1.08 12.4 .05
December 24.3 .24 3.57 1.656 1.13 2.03 8.7 LGS - -

Total -» 68.1 0.79 l4.58 3.11 6.51 4.48 29.5 0.3
H Area |

Julyt - - - - L - - -
August 6.7 0.03 '0.15 0.086 0.21 0.08 0.5 *x
September 19.9 .78 0.11 .04 0.44 0.56 1.9 .02
Cectaober 19.4 .02 0.21 .08 0.41 2.03 2.8, L_. ¥X%
November 44.0 .08 0.52 x% 6.61 9.80 17,1 .16
Decomber  53.6  0.16 © 1.91 0.26  1.48 3.38 7.2 .01

Total - 143.6 1.07 . 2.97 0.44 9.15 15.85 29.5 G.19

* Essentially all of the radiostrontium released was attributed to Sr°°.
#* No significant release. . i

t Trebler sompler inoverable.
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APPENDIX B

ENVIRONMENTAL RADIOACTIVITY

(¥

[

gl . . . . . / ¢ -z N PR -
Taple L. Radicactivity in Alr, Hc/cge (MULUIPLY DY WOACT T
Alpha Filterable Beta Radiotodine Tritiwg,
Prev Prev Prev E
Location Max Avg Avg Max Avg Avg Max Avg Avg Max Arn o AvT
F Ares 0.14 0.08 0.10 1700 370 13 91 15 150 1.2+ .45 T.21
H Area .15 .08 07 1800 350 18 215 28 38 3z.2 10,40 Z2.83
700 Area .21 .06 .08 1800 370 5 97 14 ! g 2.10 0.28 0.2F
Talstha Gatehouse .12 .05 .03 1900 42C 7 100 15 8 1.09 W31 -
Williston Gatehouse
| Gatehouse 11 .08 .07 1800 380 a 100 16 5 1.28 55 23
Dunbarton Fire : .
Tower .13 .05 .08 1600 380 7 150 28 2 0.94 .28 .20
400 Area .14 .08 .11 1300 320 7 81 11 7 0.84 27 L4l
Alken Alrport .15 .07 .07 2900 440 7 280 2l 4 Q.82 .13 .08
Allendale .17 .07 .07 2100 380 8 120 ¢ 3 0.75 .09 .07
» Waynesboro 11 .08 .08 1600 3:EC 7 23 10 2 Q.51 .12 06
Langley .15 .07 .06 2200 330 & 86 & #x 0.42 .08 .08
- Williston .19 .05 .08 1800 320 7 110 24 ] 1.30 .18 .11
Barnwell .14 .05 .08 1800 35C 8 a) 15 * 0.568 L1 07
e Sardis .14 .08 .04 1700 380 5 81 17 +¥% 0.82 L1G .04
Bush Field .15 .08 .05 1800 320 7 13 30 3 D43 .03 e
Green Fond Church 21 .08 .07 1400 310 3 53 El 2 .22 21 LiE
Military Recrea-
tion Site .11 .05 .05 1800 370 5 B4 11 5 L.12 22 .12
Jackson .13 .06 .06 1500 320 7 71 8 4 5.80 22 .13
Aixen State Park 11 .05 .08 2100 340 8 150 29 bad 0.52 .16 o7
JHighway 301 .13 .06 .07 1700 38O 7 40 8 *x 0.2 Q.22 0.0
Columbia, 5. C. 24 .10 .10 3100 420 5 t T t t + h
Greenville, 5. C. .18 .06 .10 780 170 8 t 1 t ¥ t +
Macon, Ga. .20 .08 .11 3300 370 a8 t T t t t +
Savannah, Ca. 0.22 Q.08 0.07 3000 550 & + t t t T t
# Multiply values for tritium by 1 X 10°%
*% Less than sensitivity of analysis. .
t No sample.
5
2
L
S —— S
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Table 2.

Gammea Radia

ticn Lzvels

Dose Rate, mr/24 hours

Ares
Ares
Aren
Aresn

Ares
Ares
Ares
TC Arez

300/700 Area
Talatha Gatehouse
Williston Gatehouse
Duntarton Fire Tower

430 Area

Green Pond Church
Military Recreation Site
Jackson

QR g

Alxen Alrpcrt
Allendale
Waynesboro
Fush Pield
Langley

Williston
Barnwell

Sardis

Aiken 8tzate Park
Highway 301

hvg Prev hig

0.53 0.54
.59 .78
.45 .33
.38 .48
.42 .49
.47 .58
.41 .57
.34 .44
.45 .63
.30 .26
.32 .31
.37 .28
.49 .42
.33 .30
.34 .28
.21 .26
.26 .43
.31 .32
.46 .35
.40 .29
.34 .29
.36 .32
.33 .35
.33 .30
.38 .2

0.46 0.34
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Radioactivity in Rainwater, c/ml (multiply by 1 X 10-1%)

* Multiely values for tritium by 1 % 10°12,

** Less than sensitivity of analysis.

Table 3.
Alpha Nenvolatile Beta _Radioicdine Tritiw*
Prev Frev | Trev rrey

location Max Avg  lvg fax Avaz  Avg Mex Avg Avg Max vz AV
F Arep g.2 0.2 1.2 *% *% 180 230 582 270 1100 88 22
H Area 20.2 2.1 0.7 2700 830 54 200 33. 110 1400 120 430
700 Area 0.3 0.4 .5 33C0 640 24 150 27 2 180 14 13
Talatha Gatehcuse 0.8 L4 .4 3800 970 19 20C 5 g &7 12 11
Willistcn Gatehcuse 1.0 ' .6 1900 4%0 15 130 20 6 110 22 5
Dunbarton Fire Tower C.8 .4 .5 2800 630 18 220 29 14 23¢ I 9
400 Area 0.7 .3 4 2300 490 18 150 28 16 54 16 3
Aiken Airport 0.6 .2 4 2500 550 22 130 24 9 15 5 4
Allendale 1.2 .4 .4 1100 230 18 150 20 8 7 3 *x
" Waynesboro 0.8 .3 .3 2400 480 18 86 20¢ 3 22 5 4
Lengley 2.2 .9 .4 3700 G870 13 110 22 4 18 5
Williston 2.0 .3 .3 2200 450 18 180 23 ) 17 5 4
Barnwell 0.4 .1 .3 1300 280 24 170 26 5 14 5 4
Sardis 1.1 .3 .3 2000 480 20 170 32 4 2 > wE
Bush Field .6 .2 3 1900 sS00 22 150 41 3 27 8 5
Alken State Park 1.4 .2 .2 2500 530 14 83 13 3 17¢ 15 4
Highway 301 2.0 .4 .2 1900 460 14 120 21 3 i35 4
Green Pond Church 1.3 .8 5 5700 510 17 380 47 4 130, 18 15

Military Recrestion
Site 1l.a .3 .3 2500 780 22 120 22 3 38 10 7
cackson 1.4 0.3 0.3 3000 560 18 250 36 % 110 13 7
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Tabhle ¢ Toiicactivity in Yegeocatlon, c/g {multiply by 1 X 107 1%)
Alpha Nonvelatile Beta  Radioicdine
Prev rev Prev
looatior WM Avg Avg Max  Avg  Avg Max Avg AvE
F Arez
(at l-mile radius) 0.1 0.1 0.2 72 23 15 8 3 250%
E Ares
(at 1 mile radius) .2 .1 3 200 50 14 7 12%
Plant Perimeter A 1 e s0C T 13 23 1.
25-Mile Radius 0.5 6.1 0.z 270 77 11 18 3 1
* Samples collected in June.
Table 5. Radiocactivity in Milk, c/ml
Radicicdine Tritium

{multiply by 1 X 107+5)

(multiply by 1 x 10-12)

Max Avg Prev Avg Max Avg Prev Avg
. Talatha 700 130 62 22 5 4
Snelling 350 88 10 18 8 11
Pleasant Mt 1700 210 * 10 % ‘
Alken 670 80 33 10 L **
North Augusta 400 54 13 11 4
Langley 450 67 35 10 4 *x
* No routine sample.
**.Tess than sensitivity of analysis.
Sr?° in Milk (average), puc/2
March June September December
Farm Cow 20 30 31 31
Small Dairy 12 12 11 12
Major Distributor ie 13 13 1z

w

W
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“g
Tgble 5. Radicactivity in Plant Stream Water,
\ o/ml (multiply by 1 107~ )
s
7 Alpha MNonvolatile Beta
& Sample Prov Prey
lio. Locatisn Max AR AVE Hax =~ Avg AVE
ﬁ‘ims Branch - Uppes Threa }'\mnsj
- 1 Control 2 3 1.5 28 v 7 e L2 4
2 F-Area Storm Sewer 120 13 2 9,000 §50 4500 e - L
3 70C-Area Effluent 210 48 20 610 30 a0 4 4 +
N 4 2CC-Aren Efflusnt €3G 110 220 2,300 430 <80 il LA i
g Poad € 2.3 1.0 1.4 a2 8 3 e * ¥
k) Road A 1.4 0.8 0.8 es 7 4 is - E
? T-Area Effluvenc 50 6.7 7.8 24,400 340G 2300 2 e il
g #-Aren Effluenc z.2 .4 7.1 140 53 30 450 316 130
9 Road E 1.6 ¢.8 3.5 1,000 180 270 - bl b
10 Road A 0.7 0.3 0.4 4,300 230 260 1E30 100 £5
’
. 11 Rood A U4 0.2 0.1 1,200 120 99 452 2 BN
Steel Creek
L P4 Hoad A C.6 0.3 0.4 280 i8¢ 220 240 8 iio
o
N (Par_Pond ]
1z R-Area E{fluent .1 2.4 Q.8 873 AN 17c 230 e LG
%3 px Purp House 0.5 0.1 0.2 120 14 es 250 0 o4
o 15 P-Aren Cooling Wwater J.6 Q.2 * 120 3 * psle] 7S »
) 513 Pattersen's Mill 0.9 0.2 0.2 80 51 38 as 45 &F
17 foad A 0.4 0,1 0.1 6 27 2% 57 21 b
Radicicdine Raijpctronviva
Prev Frev Brav
Locatlen XM Ave Avg Mest Avg Ave Mox Ave AV
Fodr Mile Creek
r~Area Effluent b - - 4,200 180 46 22 £ 4
Road 3 15 4 26 *# b bl b . Lo
Road A S8 7 21 330 el 13 32 g it
Road A il % s7 o 20 22 0 1z <
[Steel Creck)
Road A 24 5 24 o 18 12 25 ps ) ls
R-Ares Ef7luent 540 4 19 M 1o gtt 370 I T
Pump House L bad LA 1la S 9 48 e i
P-Arca Cooling Water L *= A e L i w - L
Pattersen’a Uil i - i it ki & 3¢ 15 =]
.
-1 Road A e e w* 11 5 a 15 a
» Maltiply welues for tritiws by 1 ® 107'2,
LS *= ot gnalysed.

o t Locs thun sensitivity of analyses.
tt Averuge ror 3 months,

n-
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Taole 7 Redicactizicy In Flant Stream Mud,
o/g (ruliiply by 1 X lC“E)
Alvha Nonvolatile Reta
‘ : Prev Prev
Location : Max AVE Avg Max Avg Avg
{ypner Three Runs
Control 1.4 Q.5 0.6 35 7 7
F-Area Storm Sewer 2.7 0.8 0.9 850 280 37C
700-Area Effluent 180#% gl¥ 38% 90 24 28
300-Area Effluent 270%  gh¥  140% 140 33 120
Road C 2.9 0.8 1.1 29 9 1
Road A 1.3 0.5 0.3 48 7 7
Four Mile Creekj
F-Area Effluent 1.8 0.5 0.4 1200 300 170
H-Area Effluent 1.2 .2 c.2 28 g g
Road 3 0.5 0.2 0.4 170 88 48
Road A 1.5 0.8 0.9 200 49 58
Rosd A 0.9 0.3 0.3 89 22 43
[E%eel Creek]
Road A . 1.3 0.8 0.5 94 z3 45
R-Ares Effluent 1.0 0.4 0.2 55 15 6
Pump House 0.7 0.2 0.2 11 4 4
P-Area Cooling Water Effluent 1.1 J.4 #% 15 6 %%
LLower Three RungJ
Patterson's Mill 1.0 o. 0.2 1. 5 4
Road A . : C.5 0. 0.2 8 & 7

z
2
* TBP extractable alpha.

*% llot analyzed.

e w
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APPLNDIX B
Table 8. Radicactivity in Savannah River Water,
c/ml (multiply by 1 x 1G67°)
Alpha Konvolatile 3eta Triciunms
Frev Prev Prev
Location Max Avg Avg Max Avg  Avg Max Avg Avg
2 0.8 0.2 0.2 27 8 5 14 3 2
3 0.7 0.2 0.3 15 7 6 - - -
5 0.4 0.1 0.2 20 is 35 - - -
8 0.7 0.2 0,3 170 45 47 - - -
9 6.7 0.2 0.2 120 29 27 - - -
10 0.7 0.2 0.2 140 29 26 35 14 13
11 0.9 0.3 0.3 130 28 25 49 15 11
Radioiodine Radiostrontium Radiocesium
Prev Prev Prev
Location Max Avg Avg Max Avg Avg Max Avg Avg
- - - 11 5 i2 11 4 6
- - - 2 4 9 8 3 &
17 7 3 8 7 3 4
- - 11 3 9 8 3 S

Radioactivity in Savannah River Mud

TEP Extractable Alpha*

Nonvolatile Beta®*

Location Max

Prev

Avg  Avg
2.7 1.3 2
3.1 1.5 2
2.3 1.4 4
3.2 1.3 3
4.5 2.0 3
6.0 2.1 2
2.4 1.1 1

Prev
Max Avg Avg
21 15 15
21 i4 15
28 17 18
24 15 16
23 13 . 10
26 5 13
22 7 6

* Multipiy these values by 1 X 10712,
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Table . Radicastivity in Plant Drinking Waler,
e/mi (multiply by 1'X 10777)

Alpha Nonvelatile Beta

. Frev Prev
Lecation Max Avg Avg Max Avg Avg
F-Aresg 5.9 5.7 7.8 46 20 23
H-Area g§.5 7.1 4.4 27 21 15
3/700 Lrea 1.5 1.2 1.1 9 5 *
400 Ares 1.7 1.4 1.3 14 10 7
TN 1.5 1.0 1.7 25 il 7
Pump Heouse 1 0.4 C.2 * 23 14 5
Pump Hous= 2 0.8 0.6 * 8 7 5
R Area 1.1 0.3 0.3 10 5 *
P Ares 1.3 0.8 1.5 12 - 8 *
L Area 0.3 0.1 * 10 3 *
K Area 0.5 0.3 * a 5 4
C Area 0.5 0.2 0.2 3 7 *

Par Pond - Pump House 0.6 0.2 0.4 37 9 4 -
TC Area 7.9 4.4 1.4 23 14 4
Classification Yards 1.5 0.9 0.7 7 5 4
Central Shops 3.8 G.8 0.8 & 4 4
Barricade 1 1.8 1.4 1.2 i9 13 *
Barricads 2 38 34 28 51 z0 o2
Barricade 3 0.2 0.2 0.3 4 4 *
Barricade 4 4.5 4,0 4.0 a 8 e
Barricade 5 i * * 4 * *
Robbins Station "0.5 0.4 0.4 7 & z
Deonora Statlon Well 0.7 0.4 ® 10 = *

3

* Less than sensitivity of analysis.
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|
Table 10. Public Irinking Vater, 5
¢/ml (multizly by 1 X 167%7)
Alpﬁa Nonvolatile Beta
Trev ) Prev
Location Max Avg Avz Max  Avg  Avg
Allendale LR 0.1 8 4 *
Sardis G.2 0.1 0.2 8 S *
Waynesboro 0.2 0.1 0.1 14 5] *
Aupusta c.9 0.2 * 1C 7 *
North Augusta 0.5 0.2 0.1 12 2 4.5
Clearwater 0.4 0.2 0.2 22 8 *
Bath 2.8 2.3 1.7 17 10 6.1
Langley 2.5 1.8 1.7 15 9 5.8
Jackson . 7.7 4.2 3.4 25 15 10.86
New Ellenton 1.6 0.7 0.8 15 6 5.4
iken 2.6. 2.0 2.2 12 8 4.4
Williston 1.8 1.6 1.4 12 8 4.3
Blackville 0.5 0.2 0.2 14 5
Barnwell 0.4 0.2 G.2 14 7 4.2
* Less than sensitivity of analysis.
Table 11l. Radioactivity in Seepage Bgsln Water,
¢/ml {multiply by 1 x 10-*%)
Alpcha Nonvolatile Betsn Radioiodine Tritium
Frev Prev Prev Prevy
Avg  Avg Mnx Avg Avg Max Ay Avg Max Avg A,
F Area i
6.0 7.3 5. 5060 2400 3000 210° 58 38
8.0 5.4 2.9 1800 1200 1200 440 1106 - 20
5.0 3.1 2.5 1400 800 380 160 2 5
I H Ares 1
4.1 1.5 1.4 2390 - 800 760 5 3 4
.0 2.0 0.4 180¢ 750 260 1 3 "
0.4 0.3 0.4 ; 100 50 34 0.5 0.3 3
t A Areg
0.8 0.3 1,4 6.2 2.8 15 - - - 5,900 1,500 1,200
=
13.0 2.6 5.7 32 10 18 - - - 26 i3




€2 | —

APPENDIX B .

Table 12, Radioactivity in Ground Wﬁger,
g/ml (multiely by 1 X 107*°)

Alnhp Tzavelatile Teta
Well Prev ' Prev
Na. Hax Avg  Avi Hax  Ave  Avg
EENy
1 0.8 0.6 0.2 8 7 13
2 ¢.8 0.4 L 12 10
3 0.6 e 0.4 7 T
; 4 1.0 W7 * 9 B pi=)
- S 0.8 & * 8 T 20
6 0.3 3 8.2 7 7 [
7 0.4 -4 * . a8 -1 10
a 9.8 4 * 6 5 7
9 o.1 2 * 4 I 2]
10 1.0 . 0.7 0.2 18 11
[ Burial Ground wells—]
1 0.3 0.2 0.2 17 8 8
2 0.5 .3 3 23 11 19
3 0.5 .2 2 12 7 18
4 0.5 N .5 16 10 15
—— B 0.4 .2 .2 8 [ -7
[ 0.9 .3 .2 17 i1, 9
T 0.2 .2 2 17 g 10
a 1.2 7 4 5o 1s 7
9 ¢.5 G.3 3.3

20 il 9

Iritium in Ground Water, c/m (multiply by 1 » 1G-12)

Z Wells ZW Wells Burini Cround Wells

Well Trev Prev . ‘ frev

Jo. M Avg Avgl  Max  Avg Ava Max Avg A
1 19 17 19 33 is * 20 € *
2 2 2 18 25 12 L 1 3 3
3 100 71 10 68 46 24 14 3 8
4 LA L 86 58 70 260 220 220
5 LA ] = 98 95 30 42 32 40
] L 31 59 51 17 44 2 b
7 b bl bad 200 1s2 95 23 4 -
8 58 38 28 25 17 [ 61 45 26
9 22 19 24 120 98 180 3 - ol
10 L - 120 84 100 e

il 4T 44 53

12 40 35 33

13 " - &

14 L -

15 @5 94 102

18 L e -

17 L3 - 2

1& 20 20 29

18 s 2

0 » " 2

i ’ . * Less than sensitivity of analyris.

#** Water snmpl.e wiobtainable,
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. Lo LR . TToA L - - E] TTe =
Rzdicactivity in F and li-Area Se2bage Basin Weils
15
4 k] - Ty -
o/mi (multivly by L X 1077°)
Alphzx wnyptatila Sota ‘Raiiasstrontium "y -1 ;
Prev Prev Prev
Yax AV AVZ Max A il ATE Max AV AVE Max N
.i'" Arca
3800 80 2100 180,000 B3, COG 135,000 i3,uu 5,200 piel 239,500 R ThoLLs
c.a GC.4 0.5 £00 200 gc , GO0 L
0.5 Tué 0.8 1z0 420 330 32,50 -
a.e 0.2 6.2 770 FEL 1,150 32¢, ¢ .
5.3 1.8 1.5 z,700 2,100 9,30¢ az, -z
1100 563 450 200,000 77,000 66,000 30,600 22,000 9,000 406,080 .
1300 520 220 100,000 120,000 8,100 110,600 43,000 2,300 170,700 L,
1.2 G.8 9.8 34 51 130 14,00 ,05°0 e
0.8 c.5 [ 13 11 2 4,37 3, Lt
120 380 560 130,600 453,000 143,800 DAO,C06 130,053 18,000 16,800 S
é.1 Y C.9 T8 38 23 §,33C R |
560 120 200 500,005 150,000  ©3,600 15,000 22,000 120 81,60
t 1 43 b t 41,000 t t 750 T PR
[E A=)
8s 52 15 8,000 %,600 330 ,
1.0 0.4 0.8 200 &8 123 .
N 2.0 1.0 2,600 13,060 23 e
0.8 Lo 0.3 2240 70 17 P
§29 ac a £5,060 135,060 78,000 270,006 23,000 iX,0C0 i
Q.é 0.3 2.4 220 pys) 222 .
2.7 C.4 0.4 120 &8 H .
z 2.1 . 0.3 27¢ 116G 21
7.4 0.2 0.2 ipt 3a 35
R 0.2 0.4 150 72 120
0.4 G.L 0.2 214 135 100 PN
4.2 2.5 2.0 390 170 a50 16 g8 s 9,50 AR K

* Multiply values for ctritium by 1 < 10777,
% Jells in perched water toble,

t Sumple unobiainable,




